nm, n-heptane/i-PrOH, 7:3, 1.00 mL/min, Chiralpak AD column; IR (capillary): 3526, 3064, 3032, 2985, 2903, 2650, 2326, 2226, 2162, 2109, 2071, 2009, 1958, 1898, 1816, 1730, 1595, 1546, 1513, 1445, 1417, 1371, 1343, 1316, 1252, 1216, 1175, 1140, 1077, 1022, 982, 926, 890, 830, 788, 748, 699 2, 171.7, 155.0, 135.6, 135.3, 132.6, 129.4, 129.3, 129.0, 128.8, 128.7, 128.3, 127.3, 93.1, 71.9, 61.6, 50.0, 44.4, 44.1, 43.1, 26.9, 13.7, 11.8. ppm Compound ent-4a was synthesized with catalyst II and isolated as a colorless solid (151 mg, 60%); >20:1 dr; 96% ee (major diastereomer); HPLC (major diastereomer): t R 11.85 min (minor), 17.28 min (major), 214 nm, n-heptane/i-PrOH, 7:3, 1.00 mL/min, Chiralpak AD column. HPLC (major diastereomer): t R 5.59 min (major), 12.60 min (minor), 230 nm, n-heptane/iPrOH, 9:1, 0.70 mL/min, Chiralpak IC column; IR (capillary): 3791, 3493, 2981, 2673, 2325, 2097, 1999, 1901, 1720, 1599, 1517, 1365, 1231, 1168, 1023, 832, 758, 701 129.5, 128.8, 127.2, 116.1, 93.1, 71.9, 61.7, 50.2, 44.1, 43.6, 43.0, 26.8, 13.8, 11.8 2670, 2318, 2105, 1992, 1913, 1728, 1600, 1542, 1366, 1252, 1153, 1093, 1020, 890, 828, 747, 702 155.1, 135.4, 134.8, 133.9, 132.5, 129.6, 129.5, 129.4, 128.8, 127.2, 92.9, 71.9, 61.8, 49.9, 44.0, 43.7, 43.0, 26.8, 13.9, 11.8 3788, 3488, 2980, 2669, 2323, 2105, 2000, 1905, 1722, 1597, 1530, 1443, 1365, 1259, 1178, 1023, 892, 827, 747, 702 2, 171.7, 155.0, 138.5, 135.7, 132.5, 132.2, 129.7, 129.4, 129.3, 128.64, 128.1, 127.2, 93.3, 71.9, 61.6, 50.0, 44.0, 43.9, 43.1, 26.9, 21.2, 13.8, 11.8 2977, 2670, 2324, 2099, 1999, 1896, 1723, 1598, 1517, 1450, 1365, 1253, 1180, 1027, 893, 830, 756, 702 174.22, 171.7, 159.8, 155.0, 153.7, 135.7, 132.5, 129.4, 128.6, 127.2, 114.4, 93.3, 71.9, 61.6, 55.3, 50.2, 44.0, 43.6, 43.0, 26.9, 13.9, 11.8 2651, 2323, 2182, 2068, 1998, 1953, 1899, 1811, 1730, 1598, 1551, 1517, 1444, 1418, 1370, 1344, 1245, 1212, 1179, 1141, 1023, 982, 926, 888, 830, 760, 703 8, 171.5, 155.0, 137.2, 135.5, 132.6, 129.5, 128.7, 127.4, 127.2, 126.8, 125.7, 93.2, 71.9, 61.8, 51.6, 43.8, 43.0, 39.4, 26.7, 13.8, 11.8 2982, 2671, 2322, 2087, 1899, 1719, 1597, 1524, 1364, 1172, 1024, 831, 761, 701 171.4, 162.6, 155.1, 135.1, 132.6, 131.5, 129.3, 128.9, 128.3, 127.8, 116.5, 93.0, 71.9, 61.7, 49.9, 44.3, 43.3 (2C), 26.8, 13.7, 11.8 3034, 2981, 2938, 26.53, 2507, 2324, 2226, 2161, 2069, 1989, 1954, 1903, 1706, 1597, 1550, 1522, 1451, 1414, 1368, 1261, 1187, 1094, 1015, 893, 827, 795, 755, 697 134.2, 132.6, 129.7, 129.1, 128.9, 128.7, 128.3, 127.8, 92.9, 71.9, 61.7, 49.9, 44.3, 43.4, 43.1, 26.8, 13.7, 11.9 2679, 2326, 2100, 1996, 1897, 1718, 1596, 1543, 1364, 1255, 1028, 898, 829, 760, 697 132.6, 130.7, 129.2, 129.1, 128.9, 128.3, 127.8, 124.7, 92.8, 71.9, 61.7, 49.9, 44.3, 43.8, 42.9, 26.8, 13.7, 11.8 2933, 2735, 2651, 2509, 2323, 2230, 2176, 2112, 2067, 2014, 1983, 1951, 1808, 1712, 1597, 1551, 1519, 1452, 1417, 1370, 1260, 1183, 1111, 1023, 978, 895, 827, 792, 754 171.8, 155.0, 138.4, 135.3, 132.5, 130.1, 130.0, 129.1, 128.8, 128.3, 127.8, 127.0, 93.2, 71.9, 61.6, 49.9, 44.3, 43.6, 43.1, 26.9 2669, 2323, 2083, 1989, 1902, 1723, 1598, 1545, 1444, 1364, 1253, 1164, 1026, 890 136.1, 135.3, 133.5, 132.5, 131.3, 129.6, 129.1, 128.8, 128.4, 128.3, 128.0, 127.1, 125.0, 91.1, 72.0, 61.6, 50.1, 44.6, 43.4, 39.1, 27.0, 19.7, 13.8, 11.8 2971, 2682, 2322, 2115, 1999, 1927, 1731, 1598, 1523, 1445, 1365, 1248, 1186, 1024, 894, 828 171.8, 159.5, 155.1, 135.3, 132.5, 129.2, 129.1, 128.8, 128.4, 128.3, 127.9, 127.8, 127.5, 114.7, 93.3, 71.9, 61.6, 55.2, 49.9, 44.3, 43.3, 43.2, 26.9, 13.7, 11.9 2666, 2318, 2080, 1987, 1721, 1599, 1537, 1364, 1257, 1196, 1024, 832, 704 171.4, 155.2, 137.6, 135.1, 132.7, 131.0, 129.1, 128.9, 128.2, 127.5, 125.9, 125.8, 93.2, 71.9, 61.6, 49.8, 44.8, 44.1, 39.3, 26.8, 13.7, 11.9 3254, 2953, 2648, 2514, 2326, 2226, 2160, 2101, 2066, 1990, 1950, 1905, 1710, 1597, 1551, 1518, 1433, 1357, 1262, 1202, 1163, 1074, 1009, 957, 919, 890, 861, 827, 789, 750 2981, 2920, 2321, 2153, 2065, 1992, 1954, 1898, 1700, 1596, 1549, 1520, 1452, 1417, 1360, 1255, 1204, 1141, 1076, 1032, 996, 953, 894, 854, 828, 759 Procedure for the gram-scale organocatalytic one-pot 1,4-1,6-/1,2-additon reaction:
In a 100 mL round bottom flask equipped with a magnetic stirring bar, the nitroalkene 2a (1.0 equiv., 8.0 mmol) and catalyst I (0.5 mol%) were dissolved in CH 2 Cl 2 (10 mL) and stirred 5 minutes at room temperature followed by the addition of ethyl acetoacetate (1.0 equiv. 8.0 mmol). After stirring the reaction mixture at room temperature for 48 hours the 4-nitro-5-styrylisoxazole 3a (2 equiv., 16 mmol) and DBU (30 mol%; 0.1 M in CH 2 Cl 2 ) were added subsequently and stirred for another 48 hours at room temperature. The crude product was directly purified by flash column chromatography (first n-hexane/EtOAc = 9:1, then nhexane/EtOAc = 4:1) to afford 2.34 g (57% yield) of the polysubstituted cyclohexane 4a .
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